July 1, 1952 

Filed Feb. 4. 1949 
FIB_ -l___ 

V. S. LOBANOFF 
CENTRIFUGAL PUMP 

2,601,828 

2 SHEETS--SHEET i 

,69 
-W 4 

47 
? 



July 1, 1952 

Filed Feb. 4, 1949 

/? 

V. S. LOBANOFF 
CENTRIFUGAL PUMP 

2,601,828 

2 SHEETS--SHEET 2 



Patented July 1, 1952 2,601,828 

UNITED 

STATES PATENT 
2,601,828 
CENTRIFUGAL PUVIP 
Val S. Lobanoff, Berkeley, Calif., assignor fo 
United Iron Works, a corporation of Calffornia 
Application February 4, 1949, Serial No. 74,500 
2 Claims. (CI. 103--109) 

1 
This invention relates to an improved multi- 
stage centrifugal pump. The invention relates 
more particular]y to a pump having a plurality 
of stages, each including a double volute discharge 
so that the radial pressure is balanced in each 5 
stage; the pump is also preferably arranged ver- 
tically with the first stage at the bottom so tha 
an adequate net positive static head is main- 
tained at all rimes on the pump; the several stages 10 
are arranged on the shaft to provide little if any 
axial thrust on the shaft; finally, the entire pump 
unit is so mounted in its outer casing that the 
pump discharge pressure is utilized to maintain 
the unit fluid tigh t in a simple and convenient 
manner. 15 
If is in general an object oï the invention to 
provide a novel pump having t-he foregoing char- 
acteristics and advantages. 
The invention includes other objects and other 
features of advantage, some of which, together 20 
with the foregoing, wfll appear hereinafter where- 
in the present preferred pump construction is set 
forth. In the drawings accompanying and fom- 
ing a part hereof, Figure 1 shows in vertical sec- 
tion a pump embodying the present invention, 25 
the upper haif of the view being taken along the 
line A--A of Figure 2 and the lower haif of the 
view being taken along the line B--B of Figure 2. 
Figures 2, 3 and 4 respectively are sections 
taken along the lines 2--, 3--3 and 4--4 of 30 
Figure 1. 
Referring to the drawing, the pump shown 
comprises a head structure generally indicated 
by numeral 6, an outer casing structure 7 and a 
pump unit 8 provided in a spaced relation within 35 
the outer casing 7. These units will be discussed 
in the order mentioned. 
Head itiucture 6 includes an inlet conduit I 
and an ourlet conduit 12. Outer casing 7 is gen- 
erally cylindiical in section and is flanged at its 40 
upper end as ai 2! for attachment by studs 22 
and nuts 23 to the head structure 6, a gasket 
24 being interposed between the two. A support 
ring 27 is welded to the casing 7 at a convenient 
elevation. The lower end of the casing is closed 45 
by plate 28, secured in place as by welding 29; 
plate 28 includes an aperture 3{} therein closed by 
a suitable end closure 3. 
The pump unit 8 comprises a plurality of dif- 
ïerent stages and that shown includes eight stages 50 
although more or less can be employed as desired; 
each stage is ruade up in a conventional marmei, 
that is, it includes a centrifugal impelleç 4 ! fitting 
within a cooperating casing 42 and adapted to 
receive fluid on one side and discharge it ïorce- 55 
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fully toward the outer periphery of the impeller 
and into double volute discharge passages 43 and 
44 in the casing 42 so that the radial pressure in 
each stage is equalized. Each impeller 4! is 
secured to shaft 17 by a key 45, a spacer 32 being 
provided between each impe]ler; shaft sleeves 
6 and 53 are secured at each shaft end to pro- 
tect the shaft against abrasion by any solid in 
the fiuid handled by the pump. 
In accordance with this invention, the several 
volute c.asings 42 are so arranged that iniet pas- 
sage ! from the head structure 6 is continued 
by passage 47; further, the lowermost volute 
casing 42 is fitted with an end closure 48, in- 
cluding a passage 49 therein to direct feed into 
the frst stage of the pump which is the lower- 
most stage within casing 7; the discharge pas- 
sages in the first stage are cormected by a con- 
duit 5 to a cavity 52 provided beneath guard 
sleeve 53 in closuçe 48 and bushing 54 at the 
lowermost end of shaft 7 to force fluid ïrom 
the first stage between the guard sleeve and the 
bushing and so keep these cool and free rurming. 
A similar arrangement is pçovided at the other 
shaft end wherein guard sleeve ! 6 runs in a bush- 
ing 37 mounted in the head structure 6 adjacent 
to the uppermost pump stage. The bushing ter- 
minates in passage  3 which is connected to inlet 
passage ! ! ; the gland or stufling box ! 4 provided 
about the guard sleeve also terminates in passage 
3 so that it is only subject to the inlet fluid 
piessure. 
The several stages are provided in such rela- 
tion to one another along shaft ! 7 that the shaft 
7 is substantially free of axial thrust. This is 
accomplished by dividing the pump unit into two 
opposed stage groups; in the first gÆoup, the first 
stage indicated at 6 discharges into the next 
uppermost stage 62, which in turn discharges into 
the next uppermost stage 53 and thence into the 
next uppemost stage 64, which is about midway 
along shaft ! 7; this stage then discharges through 
passage 66 to the second group which includes 
the uppermost stage 6], this stage then discharg- 
ing to the next lower stage 8, which in turn 
discharges to the next lower stage 69, which stage 
discharges through ourlet  ! about midway of the 
unit into the space provided between the pump 
unit 8 and the casing ; the dischaçge pressure 
passes upwardly between the pump unit and the 
casing and thence out through passage ! 2. Thus, 
the thrust of the two groups is balanced, one 
against the other. 
Each oï the volute casings 42, except that in 
the uppermost stage, includes two circumferential 
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recesses 40; a like recess is provided in end closure 
40. A ring 33 is flxed into each adjacent recess 
pair to hold the several units in alignment; each 
 of the casings is formed with parallel fiat ends 
so that they fit together snugly in a stack in 
which they are retained by rings $3. The upper- 
most casing is provided with a circular shoulder 
3i fltting into a like recess 5 in the head struc- 
ture 6 fo align the unit and the head. The 
several stages and the end closure are also aligned 
by three rods 76 which are extended through the 
head structure 6, the several volute casings aïid 
the end closure 0 to retain these together. The 
rods merely serve to prevent rotation of the 
several casings making up"theUnit rid-thëir dis- 
placement, the actual pressure 1oEoliing-Che ïirïit 
components fluid tight being application 6ftlïe 
discharge pressure into the space between the 
unit and the casing. With this construction, only 
the outer casing is subject to bursting pressure, 
the pressureapplïedto the several casings 2 only 
erving fo c0mpress them into a fluid tight assem- 
bly. Since the outer casing is of a simple cylindri- 
calcoiàstruction, if  can be readily fashioned to 
withstand any desired pressure. Further, with 
only a simple foundation pl.ate 2 required for 
support, itis 0bvious 'that the outer casing is 
free t0 expand and contract as if is subjet fo 
varying .temperatures and pressures. 
The ïnlet csing 49 bas a projection 7. fitting 
intoaperture 30 inendclosure on casing L 
Tlis Serres to retain the PUmp unit in axial 
áligfimnt during handling and shipping nd so 
prenent any damagetoit from this handling. 
Fr0m the forgoing, I believeit will be apparent 
that I:have pr0vided anovel and simple pump 
coristructionin which the pressure available-from 
0t/eration of the pump is ùtflized to hold the  inner 
vlute casings in a fiuid pocket without any 
gàskets. It ïs very simple in construction, can 
be äsSembled and dismounted readily, being rug- 
ged in ' construction .and combining ahigh effi- 
 ciëñcyin operation.. Furtlàer, the pump embodies 
b0th fadial and xial balance without the use 
of any high pressurée balancing drums, discs, fioat- 
ing seals or other complicatéd balancing devices. 
I ciaim: 
 1. A entrifugäl pump comprising a cylindrical 
ouer casing openat the upper end thereof nd 
ealëd at tle lvC  end thereof; a closur_e for 
'the ùpper casiñg end secured thereto and in- 
cluding an inlet conduit, an ourlet conduit from 
saïd 6asing;and apump unit, mounted in said 
casing and depending from said closure in a 
pacê-d rëlation fo Said Casing, saidunit including 
a pffùïp shàft mbuned in aid outer casingand 
haviSg a plurality of impellers mounted  thereon 
ïn two opp0sed groups to provide a substantial 
s:ber/ce of any axial thrust on said shaft, a 
dbuble volute cssirig mounted cooperatively with 
respéct to ëach inipelier, the unit including a 
conduit from Said inlét onduit to the lowermost 
Sa-ge ïn Saidpu-mp to supply fiuid thereto, said 
unit including a final pùmp stage intermediate 
of the unit nd dischsrging into the space be- 
wëèn  said ïnit andaid outër Casirïg to apply 
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the pressure of fiuid discharged from said unit to 
the exterior of said unit to maintain said unit 
fluid tight; each double volute casing having a 
fiat face on each side thereof, said faces being 
5 normal to the axis of rotation of said pump shaft, 
and a peripheral recess, a ring fltting in the 
recess in each two adjacent double volute casings, 
a rod extended through the several double volute 
casings to retain them ágainst displacement; a 
10 bushing inthe end closur'e abbut he pump shaft 
and having an end terminating short of the end 
of the shaft, a stuffing box about the pump shaft 
.and .having an end terminating in a spaced re- 
lation to said bushing, and a conduit about the 
ï5 bïshiiig ëhdant the stuffing box end and leading 
to he iElet conduit. 
2...A=Centrifugal.pump comprising a cylindrical 
outer casing open at the upper end thereof and 
seàledat the lower end thereof; a closure for the 
-0 upper casing end secured thereto and including 
an inlet conduit, an outtet- conduit /from Said 
ca'sing; and a pump.unit, mounted in aid asii.g 
and dePenling from said closure in a .spaced 
relation to said casing, said unit includinga pump 
25 shaft mounted in said oter Casingand having 
a plurality ofimpellers moùntet therëon in:two 
opp0sed Sroups to provide . a-substu.nti.al àbserice 
of any:axal thrust 0nsaid"shaft,:a double volute 
casing mounted coopeativêlywih- r espe/ct to"egh 
0 imPeller, the :unit includîng a-conduit leading 
ïrom said inlet conduit to:heowemost_:-tge:in 
said pump to.supply fiuidte'et0,'-saidirdt iin- 
cluding a final "pump stage-intërmedigte 0f'the 
unit-and discharging into:he-space betwèen gfd 
5 unit and said outer casing fo apply the'pressue 
offluid discharged fromaid'urdt':o::the eterior 
oï saint unit to maintain Sàïd :uïit fitïid'iht; 
a first bushing in the end ê!0Stire about{he:piïmp 
shaft and having an end «terminàtiig æh0rt 
0 he. end of the .shOrt, a "St.iïng "box abdt the 
pump Shaft- and having an' nt terminain in"a 
Spaced relation fo said--firstbushing,"and a"con-- 
du}t bout the: bushing en=d  aiid:-he 
end £nd-leading o :the intet Conduit,-a-sêc0fid 
45 bushing about the nd 0f  g:idShgft:djacet:id 
lowerm6st  stage, saint sec0ïdbuhing lïaving"an 
end-terminating into a ca'vity.whih cS-fam- 
- ctes with an outlëtof::a puaïpStage loCateff b0Ve 
the-ihlet, to said "10vemot stgÇ, sàid 
50 said sec0nt bushings beirfg :lubrïcatdd by ::flUid 
passing therethrough. 
-:VAL:S. 
RËFEIENCES : CI-TED 
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